Abstract Central odontogenic fibroma has been defined as a benign odontogenic tumor, representing the intraosseous counterpart of a peripheral odontogenic fibroma. The odontogenic fibroma is a rare tumor. Differential diagnosis of radiolucent lesions in the molar-premolar region of mandible which involve impacted tooth may include central odontogenic fibroma, hyperplastic dental follicle, dentigerous cyst, unicystic ameloblastoma, and keratocystic odontogenic tumor. We describe an example of a small central odontogenic fibroma mimicking hyperplastic dental follicle and dentigerous cyst, resulting in uneruption of a primary tooth.
Introduction
Central odontogenic fibroma (COF) has been defined as a benign neoplasm in the jawbones, representing the intraosseous counterpart of a peripheral odontogenic fibroma, with a slow growth resulting in painless cortical expansion [1] . Bhaskar [2] classified all enlarged dental follicles as odontogenic fibroma and concluded that it was the most common odontogenic tumor, representing 23% of all odontogenic tumors. Gardner [3] separated later the hyperplastic dental follicle (HDF) from central odontogenic fibroma, but acknowledged the difficulty in differentiating the simple odontogenic fibroma from the HDF.
Clinically, the central odontogenic fibroma could appear as an asymptomatic expansion of the buccal or lingual cortical plate [4] . Brannon et al. [4] revealed a total of 73 cases in the English-language literature. The age range of the 73 patients was 5-80 years (mean age, 37). Only three patients were in the first decade of life. There was a female predilection of 2.8:1. The mandible was the site of occurrence in 38 (52%) cases. In the maxilla the lesion appears frequently to involve the anterior region, whereas in the mandible the lesion tends to be located in the posterior area, involving the premolar and molar areas. With the exception of one case, all the lesions tended to be slow growing with progressive enlargement. The true incidence of odontogenic fibromas is difficult to determine because of the different diagnostic criteria that have been applied to the lesion over the years [4] .
We describe an example of a small central odontogenic fibroma mimicking hyperplastic dental follicle and dentigerous cyst, resulting in uneruption of a primary tooth.
A healthy 7-year old male presented with a clinically absent right mandibular second primary molar with no history of that tooth ever being present. No swelling was noted intraorally. Radiographic examination revealed that the mandibular right second premolar was absent (Fig. 1) . A well circumscribed pericoronal radiolucency with a well defined sclerotic rim surrounding the mandibular right primary second molar was also noted (Fig. 2) .
Treatment consisted of enucleation of the lesion with removal of the unerupted primary second molar and the pericoronal tissue (Fig. 3) through a buccal approach. The lesion shelled out easily and completely from the surrounding bone. There was no jaw cortex perforation. The lesion was cystic and measured approximately 1.2 cm mesio-distally and 1.5 cm cranio-caudally. The excised lesion revealed a central odontogenic fibroma epitheliumrich type. Mature connective tissue containing abundant calcified deposits of dentinoid material (Figs. 4, 5) were observed, together with islands of inactive-looking odontogenic epithelium (Fig. 6 ). The arrows (Fig. 5) indicate the epithelial hyalinization areas (stronger pink coloration), suggestive of areas of induction.
The patient is being followed up 9 months after the surgery without signs of recidive.
Discussion
The present case it is the fourth case of COF reported in the literature in patients in the first decade of life. The other three cases were reported by Brannon [4] in a review of 73 well-documented cases reported until the year 2004. No other additional cases in this age group have been reported so far. Therefore, the prevalence of COF in primary teeth appears to be extremely rare.
Differential diagnosis of radiolucent lesions in the molar-premolar region of mandible which involve impacted tooth may include central odontogenic fibroma, hyperplastic dental follicle, dentigerous cyst, unicystic ameloblastoma, and keratocystic odontogenic tumor. The radiographic features of COF are non-pathognomonic. This fact explains the variability in the clinical differential diagnoses submitted in our case. Most COF appear as unilocular radiolucent lesions with well-defined borders but may manifest as multilocular lesions and in rare instances may exhibit a mixed radiolucent and radiopaque appearance. The smaller lesions are unilocular while the larger ones tend to have scalloped margins or are multilocular [5] . Unlike dental follicles, odontogenic fibromas are destructive lesions with persistent growth [1, 6] . In cases of small lesions without significant destruction of adjacent tissues as demonstrated here COF may also be associated with the crown of an unerupted tooth [5] , as normally occurs with HDF [7] . In an extensive review of the literature regarding odontogenic fibromas, Kaffe and Buchner [5] found that 27% were associated with the crown of an unerupted tooth. Thus, a problem existed in assessing whether the small lesion in the present case was an enlarged dental follicle or an odontogenic fibroma. The HDF appears as a well-circumscribed radiolucency around the crown of an unerupted tooth, and its radiologic appearance is similar to that of a small dentigerous cyst [3, 8] , and these clinical characteristics also raised some doubts regarding the diagnosis of the present case, as the fact that only 1 out of the 57 cases of central odontogenic fibroma, radiologically examined by Ramer et al. [9] , has been reported to have features of dentigerous cyst.
The dentigerous cysts clinical features may also show some similarities with this case. It frequently occurs in the mandibular premolar region [10] . It develops around the crown of an unerupted tooth by expansion of follicle when fluid collects or a space occurs between the reduced enamel epithelium and the enamel of an impacted tooth. Radiographs show a unilocular lesion characterized by a welldefined sclerotic margin [11] .
The usual clinical and radiological characteristics of the cystic ameloblastoma have some similarities to the present case. It also usually occurs in the mandibular molar area. Radiographically, the lesion is lucent with well-defined margins. It may appear at the apex of a tooth or around the crown of an impacted tooth. It is usually small, although it can reach several centimeters in size [12] . Cystic ameloblastomas have the capacity to expand or perforate jaw cortex, which was not the case. But the average age found for unilocular impaction-associated ameloblastomas was 20.8 [13] and 22 years [14] , and the lowest age found in unicystic ameloblastoma associated with an impacted tooth and radiographically mimicking a dentigerous cyst was 19 years [14] . Because this patient presented at the age of 7 years, unicystic ameloblastoma was not assigned prominence.
The keratocystic odontogenic tumor is a commonly encountered developmental cyst. It is significantly more found in the mandible [15] . It appears as a well-defined lucency, but is often multilocular [12] . The radiographic features can also include the following features [15] : (1) a radiolucent mass surrounded by a radiopaque margin; (2) radiolucent areas associated with impacted or unerupted teeth, giving the radiographic impression of a dentigerous cyst or a HDF; (3) occasional resorption or displacement of teeth or roots.
It is important to microscopically differentiate the odontogenic fibroma from other odontogenic and nonodontogenic alterations. Desmoplastic fibroma is an uncommon bone tumor that has occasionally been reported as occurring in the jaws, with numerous cases involving children. In some instances distinguishing microscopically between a central odontogenic fibroma and a desmoplastic fibroma of the jaws remains an insoluble problem. Slootweg and Müller [16] state that the desmoplastic fibroma is a well-delineated entity that is characterized histologically by abundant collagen fibers separated by spindleshaped fibroblasts with elongated or ovoid nuclei, which is in terms in contrast with the collagen fibers in the present tumor. The presence of even an occasional rest of odontogenic epithelium strongly supports the diagnosis of odontogenic fibroma but is not absolutely necessary for that diagnosis [17] . Slootweg and Müller [16] propose that every jaw fibroma is odontogenic if it does not clearly show the features of a desmoplastic fibroma. As odontogenic epithelium and dentinoid material was significantly found in the present case, a diagnosis of desmoplastic fibroma was not made. Theoretically, distinguishing between these two lesions is important because desmoplastic fibromas infiltrate surrounding tissues while odontogenic fibromas do not [17] .
The odontogenic myxoma is another neoplasia that should be considered in the differential diagnosis with odontogenic fibroma. Histologically, the myxoma is bland in appearance and is composed of loosely arranged, evenly dispersed spindle-shaped, rounded, and stellate cells with a lightly eosinophilic cytoplasm in a mucoidrich (myxoid), intercellular matrix [18] . A dental follicle or odontogenic fibroma should be considered if myxomatous tissue contains islands or cords of odontogenic epithelium [19] , but probably represents a residual rest rather than an integral part of the neoplasm [20] , which is conclusive in the differential diagnosis between the COF.
Bhaskar [2] had erroneously regarded hyperplasic dental follicles as odontogenic fibromas and contended that these lesions are the most common odontogenic tumors. Most authors, however, try to differentiate hyperplasic dental follicles from odontogenic fibromas, which are considered to be true odontogenic tumors [1, 6] .
It is generally accepted that narrow, well-circumscribed lesions around the crown of an impacted tooth, which histologically consist of fibrous or myxoid connective tissue similar to that of a dental follicle, represent hyperplastic dental follicles [17] . According to Hirshberg et al. [21] , since the histologic features of COF and HDF are similar, distinction between the two lesions is based primarily on their clinical and radiologic appearances. But in the present case, the presence of dentinoid material and numerous remnants of odontogenic epithelium were more suggestive of odontogenic fibroma.
In order to find a method that may be useful as a diagnostic tool between the two lesions, Hirshberg et al. [21] evaluated the nature of collagen fibers in COF and HDF by determining the polarization colors of collagens in Picrosirius red-stained sections, which revealed a different pattern of collagen fiber colors between the two lesions.
In this case, the size of the follicular lesions and their characteristic microscopic features point to an interpretation of central odontogenic fibroma-like WHO-type lesions (epithelial-rich type). The hamartomatous versus neoplastic nature of these lesions is speculative [22] . One can assume that these lesions are not typical COF neoplasms because clinical bone expansion or perforations were not evident. However, owing to the large size of the lesions and the great displacement of the lower impacted primary second molar, and on histopathologic grounds, the lesion cannot be classified as HDF, either. Thus, we interpreted these lesions to be hamartomatous in nature.
The decision-making process for this patient was guided by a distinction among the etiologies and the treatment guidelines for various tooth-eruption disturbances. Because the teeth were not in ectopic positions, the hypothesis of a physical barrier in the eruption path seemed likely. The evaluation of the radiological exams led to the hypothesis of dentigerous cyst. After the histopathologic findings, COF became the realistic hypothesis for the alveolar cuffing of bone, the displaced teeth, and the delayed eruption by causing their impaction.
The mode of treatment of COF is enucleation. Some recurrent cases have been reported. Heimdal et al. [6] reported a case that recurred 9 years following surgery. Since then, Svirsky et al. [23] have reported a 13% (2 out of 15 cases) rate of recurrence. Jones et al. [24] reported a case, which recurred 16 months after surgery. But on the evidence of cases of recurrence it is suggested that patients who have been treated for odontogenic fibroma be followed up postoperatively to detect any recurrence.
COF is considered to be a neoplasm, and surgical therapy is usually more extensive than that required for removal of unerupted teeth and their associated follicles. Diagnostic misinterpretation can result in unnecessary surgical procedures [8] .
Conclusion
The decision-making process for a patient must focus on a differential diagnosis. This case indicates the importance of strong cooperation between specialists for a better differential diagnosis and the best comprehensive treatment plan.
